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Background Results

Using 30 Topics (Dimensions) to Subtype Non-Alcoholic Steatohepatitis Samples

Goal: Identify interpretable dimensions in 7k SomaScan Assay
using topic models, identify disease subpopulations, investigate
relationships between topics and clinical measurements | S
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Methods: Apply topic models using non-negative matrix | F

factorization (NMFf on non-alcoholic fatty liver disease (NAFLD)
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Topics (dimensions) are biologically coherent Topics identify clinically relevant dimensions
» Topics capture proteomic pathways topic 11: FDR=7.16e-08 topic 4: FDR=7.50e~10
» E.g. topic 1l
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» Hepatic steatosis (FDR=9E-06, hypergeometric test)
 Proteins expressed in liver (FDR-3E-40,
hypergeometric test)
 Proteins are ranked in topics by their weights
 Top proteins in topics:
» Include related protein biomarkers
- Are pathway-enriched for pathways
* Enriched for protein-protein interactions
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- Model output matrices: .
- [Protein x topic]: defines topics w/protein weights
- [Topic x sample]: attributes some % of sample to each topic

[Protein count matrix] =~ [Topic definition matrix] X [Sample membership matrix]

- Decompose [sample x topic] matrix into two matrices, whose
product best reproduces original matrix:
» Fit using NMF
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- Advantages: - Topics are correlated with clinical measurements:

» Sparsity: ~50-200 proteins describe each topic (dimension),
assists in interpretability of topic biological meaning

- Non-orthogonal dimensions: better distinguish similar/
overlapping functions

Contact Us Conclusions

Scan the QR - Clinically relevant & interpretable dimensions are identified by topic models of SomaScan assay
code for more ] , .. , . .

. . - Disease subgroups are identified by clustering on topic membership

Information!

- Biological explanation for disease subtypes suggested by pathway analysis of correlated topics

» Topic 11: cellular ballooning (FDR=7.2E-08, hypergeometric test)
» Topic 4 fibrosis score (FDR=7.5E-10, hypergeometric test)

» These topics suggest a biological explanation for correlated traits
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